Automated image analysis of disturbed cytoarchitecture in Brodmann area 10 in schizophrenia: a post-mortem study.
1. Among different etiological concepts in schizophrenia research is the disconnect on hypothesis involving distributed brain regions. Adequate empirical research requires correlational studies of multiple brain regions. In this pilot study, the authors therefore tested the applicability of an automated image analysis device as a scanning tool to detect cytoarchitectural abnormalities in Brodmann area (BA) 10. 2. The authors applied the gray level index (GLI) method as automated image analysis on 10 schizophrenic brains compared to 10 controls. The GLI as perikarya-neuropil-ratio is obtained as the ratio between the area covered by cellular cross sections and the area of the total measuring field in 101 continous measuring fields from pial surface to the cortical depth. Resulting data provide a specific cytoarchitectonic profile curve. An analysis was performed separately for mean GLI and GLI values in six compartments covering approximately the different cortical laminae. 3. A statistically significant reduction of the mean GLI was demonstrated in the schizophrenic group covering laminae III to VI, as detected by multivariate analysis and corroborated by univariate analyses and t-tests. 4. This result clearly underlines a cytoarchitectonic disturbance with a perikarya neuropil-ratio reduction in BA 10, that is associated with schizophrenia. This is suggestive either of an increased neuropil fraction or a decreased neuronal perikarya fraction. The latter could either be due to a volume or a total number reduction of neuronal perikarya. These data are compatible with previously published data on cell loss in schizophrenics in BA 10.